This study aimed to identify the prevalence of Developmental Coordination Disorder (DCD) in children aged 5-14 years, enrolled in public preschools and elementary schools in São Carlos -SP. There were 130 participating families. Instruments were: Developmental Coordination Disorder Questionnaire -Brazil (DCDQ -Brazil), Brazil criteria and a questionnaire for the characterization of children. The prevalence of DCD found was 30%, which is overestimated when compared to data found in much of the literature, justified by the use of the instrument for detection of the DCD. No significant difference was found between the presence of signs in boys and girls and there was a higher concentration of children with DCD signs on B2, C1 and C2 socioeconomic classes. The prevalence of DCD signs was higher in children over 8 years.
INTRODUCTION
Human development consists of progressive changes throughout life. In turn, the motor development is facing the movement and control of body parts, with a focus on childhood, as the child grows the development of the skills is enhanced (Berns, 2002) .
To identify deficits in child development is essential to prevent possible future sequels. Once acknowledged, such interventions can minimize delays and therefore minimize future development disorders. Motor problems in childhood can significantly influence the performance of the child's daily activities. When such motor difficulties are not explained, i.e. by congenital or acquired neurological disorders, or global intellectual disability, we deal with Developmental Coordination Disorder (DCD) (Missiuna, Pollock, Egan, DeLaat, Gaines, & Soucie, 2008) .
The DCD signs are noticeable. The child may have difficulty in action planning, organization, implementation and/or modification of their movements, as well as learning new skills. The movements of the child with DCD may seem immature when compared to their peers of the same age. Children do not recognize easily this error in motor execution, therefore, do not learn from their own mistakes to correct them, making it difficult to acquire new skills and change strategies to perform the same task (Missiuna, Gaines, Mclean, LeLaat, Egan, & Soucie, 2011; Silva & Beltrame, 2013 , Missiuna et al, 2014 .
Several motor aspects can be affected, as fine motor skills, gross motor function and postural control during movement execution. The impact is especially noticeable in everyday activities such as dressing, to tie the shoelaces, using cutlery, cycling, grab and throw a ball. However, some children have only academic performance, particularly in writing and spatial organization (Asonitou, Koutsouki, Kourtessis, & Charitou, 2012; Magalhães, Rezende, Amparo, Ferreira, & Renger, 2009) .
These features make DCD heterogeneous, moreover, some co-morbidities are common such as Deficit Disorder, Attention Deficit Hyperactivity Disorder, learning problems and
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social-affective problems, making diagnosis a challenge (Ferreira, Nascimento, Apolinário, & Freudenheim, 2006) .
The DSM -IV provides four diagnostic criteria that are essential and guide through the identification of DCD: Criterion A: Performance in daily activities that require motor coordination is substantially lower than expected, considering child's age and individual intelligence. With the DSM -5 it was explicit the need for the child to have the opportunity to learn and use the requested skill. It was also clear in DSM -5 that motor impairment should affect daily activities appropriate to chronological age. Another point made clear in the new manual is that symptoms should occur very early in the child's development, a point that did not appear in the manual used in this study.
To evaluate the four diagnostic criteria, according to the two versions of the DSM, a multidisciplinary work team is needed , since it is necessary to evaluate motor performance, impact on daily living activities, overall clinical condition and evaluate subject's intellectual condition (Missiuna et al, 2008) .
No tests considered the gold standard for assessing these criteria, but there are some frequently used by researchers. According to Souza (2015) , most of the studies analyzed in a systematic review, the criterion A was evaluated by the test Movement Assessment Battery for Children (MABC-2); for the criterion B, the most widely used questionnaire was the Developmental Coordination Disorder Questionnaire (DCDQ). To assess the criterion C and D there was no prevalence of any evaluation or specific instrument.
When all the diagnostic criteria listed in the DSM -IV are not assessed it cannot be said that the subject has DCD, for this reason many studies consider as probable DCD. Consequently, the prevalence of DCD ranges from 1.4% to 19% (Lingman, Hunt, Golding, Jongmans, & Emond, 2009; França, 2008; Silva & Beltrame, 2013) . This variation reflects the different methodologies used to identify the prevalence of DCD in different contexts (Zwiker, Missiuna, Harris, & Boyd, 2012) .
In the literature produced in Brazil there are few studies described that measure the prevalence of DCD and, for the most part, the whole DSM-IV is not evaluated. França (2008) sought to characterize the children motor performance investigating the prevalence of DCD, but he only used the MABC to assess motor performance of 417 children. The other criteria are not specified in the aforementioned study; thus, the prevalence of probable DCD was found to be 10.8%. The same occured in the study of Silva and Beltrame (2013) , where 406 children were evaluated using only the MABC, that is, only assessing criterion A, and a prevalence of 11.1% was found.
More recently, two studies identified the prevalence of DCD in children in the state of São Paulo. Joia's study (2014) , in order to identify the DCD in seven years old children, enrolled in public schools in the city of Araraquara, SP, and based on the DSM -IV, used the MABC -2 to assess the criteria A, the DCDQ -Brazil to evaluate the criteria B. Criteria C and D were evaluated implicitly by the researcher and by parental and teachers report. In this study, it was found a prevalence, joining the motor test and the questionnaire, of 0.99% for severe DCD and 2.97% for moderate DCD, according to the classification of the instrument used in the study (MABC -2). The study by Silva (2015) using the DSM -5 and MABC-2, DCDQ-Brazil and teachers report -identified a prevalence of DCD of 7.93% in children of seven years old of public schools, in Itirapina, SP.
Studies that use only one instrument to identify the prevalence of DCD, thus evaluating only one DSM criterion, tend to increase this percentile. Like that of Franca et al. (2015) , that found a prevalence of 47%. The study evaluated, through the DCDQ -Brazil Instrument, 535 children aged 7-8 years living in the city of João Pessoa, Paraiba -Brazil. This confirms once again the need to combine different instruments and professionals to diagnose the disorder.
Against a broad impact of DCD on the child's life, both in social and academic performance, as well as in participation in motor activities typical for the age, there is a lack of studies that prove the prevalence of DCD in Brazil.
The realization of an early identification as a decisive action for effective treatment can enable the education and guidance of all every day children's stakeholders, avoiding negative impacts on the day-to-day (Cardoso & Magalhães, 2012) .
This study is justified by the need to map the prevalence of DCD as early as possible, as well as to provide resources monitoring and guidance to teachers and schools.
The aim of this study was to identify the prevalence of Developmental Disorder Coordination (DCD) in children aged 5-14 years enrolled in pre-schools and primary public schools in São Carlos -SP, considering the variables age, gender and economic classification. The research was quantitative. and crosssectional aiming to describe individuals of a population and its characteristics, analyzing the phenomenon at a given point in time.
METHOD

Sample
After consulting the Census 2012, it was found the number of children in the age group of interest, residents of the city, divided by gender (Table 1) .
Considering the data pointed by the literature, the estimated prevalence of DCD is 5 to 15% of school-age children (5-11 years) (APA, 2002; Cairney, Hay, Mandigo, Wade, Faught, & Flouris, 2007; França, 2008; Miranda, Beltrame, & DCD prevalence in São Carlos -SP | 25 Cardoso, 2011; Silva, Contreira, Beltrame, & Sperandio, 2011 In this sense, it was necessary to calculate the sample size to detect an expected prevalence of 10% with 90% confidence and a maximum error of 5%. To ensure the validity of the study a minimum sample of 97 individuals would be required.
The study included 130 families of children from public schools in the city of São Carlos, SP, aged 5-14 years and 11 months. This age was selected to fit the scope of the questionnaire (DCDQ -Brazil).
In addition to the above features, it was considered only families who signed the Terms of Consent. Moreover, were excluded the children with a clinical diagnosis of physical or cognitive deficits (cerebral palsy, autism, muscular dystrophy, hearing or visual impairment), or children who have attended some form of physical rehabilitation services (Occupational Therapy, Physical Therapy, Psychomotor, etc.).
Instruments
The Economic Classification Criterion Brazil (2012), aims to classify the economic classes of the participants families defined in A1, A2, B1, B2, C1, C2, D and E. It evaluates the purchasing power of consumers through a system of points, with questions about the ownership of items and level of education of the household head (ABEP, 2012) .
The Developmental Coordination Disorder Questionnaire -Brazil (DCDQ -Brazil) is a questionnaire for parents, self-administered. It evaluates the performance of children in different situations of daily life. Aims to screen DCD signs in 5-14 years and 11 months old children. The DCDQ has 15 items, which are divided into three groups: motor control during movement, thin/writing motor skills and overall coordination. To answer the questions, parents are instructed to compare their children with other children of the same age, where it says, "is nothing like a child", matches the score 1, to "extremely like your child", matches the score 5. All questions must be answered to allow the sum of the final score. The maximum score is 75. There are three cutoff points for DCD identification, and the age group of 5 to 7 years and 11 months, the score of 1-46 indicates that the child is suspected of having DCD; 8 to 9 years and 11 months, a score of 1-55 identifies that children have DCD signals; 10 to 14 years and 11 months, children between 1-57 scores are suspected of having DCD. The cutoff score used was validated in Canada (Cairney et al, 2007; Prado, Magalhães, & Wilson, 2009; Wilson, Kaplan, Crawford, & Roberts, 2007) .
Questionnaire characterizing children -contains questions that aim to identify date of birth, prematurity, physical or intellectual disabilities, school problems, medication use and specialized treatment, based on the parents / guardians report.
Procedures
Data collection was conducted in five public schools. This number has been defined using statistical calculations, seeking representation of the city.
The data collection took place from the following steps:
1 -Telephone contact with each school; 2 -Meeting with the Director and/or Teaching Coordinator to explain the research, request authorization and decide the best strategy for distribution of questionnaires; 3 -Distribution of questionnaires, which occurred in three ways: a) Delivered and returned by the students for parents to respond at home; b) Meeting with parents to answer the questionnaires in the presence of the researcher; or c) Delivered directly to parents address and returned by them to teachers.
Statistical analysis
In the data analysis we used Fisher's exact test, which tests the significance for contingency tables based on the calculation of the probability of a particular data arrangement from a hypergeometric distribution. It is often employed when the sample size is relatively small due to be able to calculate, for example, the exact p-value, it does not depend on asymptotic results (Agresti, 2002) .
RESULTS
Sample Profile
The study sample was composed of a balanced number of boys (48%) and girls (51%) randomly selected (Table 2) . Table 3 shows that there was a higher concentration of participants in economic classes B2 and C1, according to the Economic Classification Criteria of Brazil.
As to age, we can see in Table 4 that there was a concentration of participants between 7 and 10 years.
Descriptive results of DCDQ instruments -Brazil
DCDQ -Brazil
The DCDQ -Brazil classifies the child as "Probable DCD" or "Likely not DCD" according to the final score obtained in the questionnaire and according to each age group. Table 5 shows the results obtained by means of DCDQ -Brazil. Table 5 highlights that 39 children had scores lower than expected, indicating "probable DCD", that is, 30% of the participants have to indicate DCD.
Association analysis of the variables
In Table 6 , it can be observed that the percentage of girls with DCD probability (31.3%) is very similar to boys (28.6%). Fisher's exact test was performed to verify this finding (p = 0.848), reinforcing the view that the percentage of DCD likely in children is independent of its gender. Based on Table 7 , it is plausible to say that DCD is related to the purchasing power of the families of children (Classification Criteria of
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Brazil), when we group the classes in A, B, C and D. Of the four children who belonged to the classification A, none had a likelihood of DCD. As in class B, only 9 of the 60 children (15%) presented DCD likely. In class C, approximately 48% of the children presented a probability of DCD.
The p-value obtained by applying Fisher's exact test for this case was about 0.0003, thus reinforcing the relationship between DCD and household purchasing power. In view of Table 8 , it was observed that the percentage of DCD is likely related to the age of the children. This percentage is only 15.9% in children aged 5-7 years and eleven months, against 40.9% in children aged 8-9 years and eleven months and 33.3% in children aged 10-14 years and eleven months (p=0.03).
DISCUSSION
This study aimed to identify the prevalence of Developmental Coordination Disorder (DCD) in children aged 5-14 years and 11 months, using self-administered questionnaires, considering the variables age, gender and economic classification.
With regard to the identification of the DCD signal, the results of the present study indicate a prevalence of 30%. Such findings are in line with the data found in the research of Franca et al. (2015) . The prevalence found by the authors was 47% in a total of 535 children in the city of João Pessoa, Paraíba -Brazil, from the application of the DCDQ -Brazil Instrument (Franca et al, 2015) . The high incidence is justified by the methodology of the study, which used only one tool for the detection of DCD signals. The instrument serves mainly for criteria B of the DSM -IV and partly for criteria A. Criteria C and D were evaluated according to the principles of the parents' vision, through a structured interview, general medical condition check and presence of physical or mental disabilities (Franca et al., 2015) .
Studies that did not evaluate all the diagnostic criteria established by the DSM -IV present a higher prevalence than those that assessed all criteria (França, 2008; Silva & Beltrame, 2013) . The more tools and professionals involved in the evaluation, the safer the diagnosis will be. This was emphasized and more clearly defined from the DSM -5, where the correlation between the criteria and the need to assess each with a specific instrument is explicit.
The European Academy of Childhood Disability (EACD), guides that several professionals should participate in the diagnostic evaluation, as a medical doctor, psychologist, occupational therapist, physiotherapist and physical educator. The EACD brings DCDQ and MABC as the instruments best suited at the moment, to evaluate and diagnose the DCD, together with a medical evaluation to certify the absence of any physical or neurological disorders that may interfere with the child's motor capacity and a psychological evaluation attesting to the absence of cognitive and intellectual problems that may interfere with their performance (Blank., Bouwien, Polatajko, & Wilson, 2012) . Civetta (2008) , developed the first study comparing the results found in two instruments, the MABC and the DCDQ. She identified that the connection of these generated large numbers of false positives and negatives. Joia (2014) found the same relationship, as did Souza (2016) , proving that the instruments should be used concomitantly, in order to offer an accurate diagnosis. Since the MACB evaluates capacity and the DCDQ evaluates performance, encompassing criteria A and B of DSM V.
The DCDQ is a questionnaire answered by parents; has a self-administered format, i.e., when used as interview, enables interviewer bias. In this study, the questionnaire was given to parents for individual answers, without researcher interference ,. It is worth mentioning that is not common in Brazilian culture, answering survey questionnaires and return them to the researcher, for this reason there may be changes in the quality of responses (Silva, 2014) .
It is also important to mention the size of Brazil which provides cultural differences and use of regional expressions, which could interfere with the understanding of parents about the issues (Silva, 2015; Joia, 2014) .
Another point to consider is the lack of cultural adaptation of the cutoff point, since the questionnaire was culturally adapted but still uses the Canadian cut grade. Joia (2014), in his study, established a new cut-off point, using the ROC curve. The Canadian court score for 7 years old is 46 points, and the Brazilian court grade would be 49 points, justifying the high prevalence found in several studies. Being a single study, it cannot establish this note at national level, but highlights the importance of further studies. Souza (2016) also proposed, in his study, a review in the points of cut currently used in Brazil. The DCDQ -Brazil and the MABC were applied to 100 children from 8 to 10 years of age, proposing a new cut from the ROC curve with the results of the two instruments. For children 8 years old the new cut grade would be ≤ 47, less than Canadian that is ≤ 49. The same happens with the cut grade for children of 10 years, where the Brazilian grade would be ≤ 52, different from the Canadian grade ≤ 57. These findings demonstrate the need for a study to establish a Brazilian cut note, since this disparity makes it difficult to accurately diagnose the disorder.
Regarding the prevalence of DCD in relation to gender, this study found no significant difference between the presence of signs in both boys and girls, the percentage found is very similar between genders (31% girls and 28% boys). This same result was found in the study of Joia (2014) and Silva (2015) , but other studies show a higher incidence of DCD in boys (Giagazoglou et al., 2011) .
Some studies were significantly related to the low economic class with motor difficulties (Grantham-Mcgregor et al., 2007; Assis-Madeira & Blascovi-Assis, 2013) . The data from this study confirm this hypothesis. It can be observed a higher concentration of children with DCD signs in classes B and C. This factor may be related to the motor experiences that the individual passed, depending on the socio-cultural factors that surround him. This study found a higher prevalence of DCD signs in children over 8 years (37%), and a prevalence of 15% in children 5-7 years. This difference can be explained by the difficulty in diagnosing DCD in younger children. The EACD (Blank et al, 2012) guides DCD diagnose in children of school age, i.e., over five years old. During this period the motor skills are already more stable, and the level of participation increases in activities of daily living; academic requirements reach a more sophisticated level and socialization plays a key role in building selfesteem.
Among the limitations of this study, the criteria A, C and D were evaluated by structured questionnaire, not following the recommendations of the EACD, which recommends the use of standardized instruments and a multi professional team. Another limitation concerns the low rate of return of the questionnaires sent to the parents, considering all the notes made above. We also point to the difficulty of parents and caregivers in answering the questionnaires, since they needed to compare their child to a peer of the same age and to establish if he had a performance that was remarkably similar to that of his child.
CONCLUSIONS
The present study found a prevalence of probable DCD of 30%. This is not a simple disorder to diagnose, since it requires a set of conditions, such as the effort of a multidisciplinary team, a series of evaluations and the combination of these assessments with the clinical observation of these professionals to identify the disorder.
This study used, based on the DSM -IV, assessing directly only the criterion B. For this reason, we have not found the prevalence of DCD, but the prevalence of disorder signs. The other criteria were checked indirectly through the DCDQ for parents. However, it emphasizes the importance of following all the criteria established by DSM, noting that today DMS -5 more often used.
It may be noted in this study the need to reassess the DCDQ -Brazil in its semantics and vocabulary, as it was observed that parents had DCD prevalence in São Carlos -SP | 29 difficulty in understanding some items of the questionnaire. The DCD significantly influences the performance of daily activities of the child, as previously mentioned. The child signs are perceived as difficulty in action planning, organization, implementation and/or modification of their movements and learn new skills. That is, various motor aspects can be affected, making it a very heterogeneous disorder, complicating it identification and treatment. In addition, negatively reflecting on the construction and consolidation of self-esteem and the child's sense of competence.
Early diagnosis of DCD is essential because it can enable the education and guidance of all actors present in the children's daily lives, thus avoiding negative impacts on the day-to-day. Finally, the importance of the role of occupational therapist in the composition of the multidisciplinary team that will evaluate and diagnose DCD is highlighted, considering that the disorder significantly affects the activities of daily living and should be directed to the intervention as early as possible.
